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1 March 1967
SPECIFICATIONS FOR LOW VOLTAGE
SWITCHGEAR

8 NOV =g
SWITCHGEAR FOR MM TRANSMITTER NOT YET
UNDER PROCUREMENT. THIS SPE® IS TYPICAL
AND THIS, OR ONE VERY SIMILAR, WILL BE
USED, |
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SPECIFICATIONS FOR LOW VOLTAGE SWITCHGEAR

l. SCOPE

1.1 This specification covers several low voltage switch-
gear systems which will function pPrimarily as an automatic
transfer and control system betweer a commercial power source
‘and one or more diesel driven generators. The actual capacities
and operating parameters will be covered in the attachments.
2. APPLICABLE PUBLICATIONS

2.1 The following documents of the issue in effect on
date of invitation for bids or request for proposal form a

part of this specification to the extent specified herein.

SPECIFICATIONS

MIL-B-131 Barrier material, waterproof,

flexible heat-sealable.
MIL-C-104 Crates, wood; lumber and

: Plywood sheathed, nailed and

bolted.
MIL-P-116 - 4 Preservations, method of,
MIL-W-76B ' Wire

2.2 Other Publications -~ The following documents form a

part of this specification to the extent specified herein.
Unless otherwise indicated, the issue in effect on date of
invitation for bids or request for proposal shall apply.

AMERICAN STANDARDS ASSOCIATION |

C39.1 Instruments
C37.19 . = .. . Power Switchgear e o

C57.13 ' Instrument Transformers
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NATIONAL BUREAU OF STANDARDS
H-28 Screw Threads
. NEMA STANDARDS

EI #1 Instruments |

Wé #E“‘” . Wires
oy v
5G-5-1959 Assemblies, power

3. GENERAL DESCRIPTION

The switchgear shall be ﬁotally enéléséd,iseif—veﬁtilated,
dead front, self-supporting, floor ﬁounted cabinet type
consisting of one or more units not to exceed 30" W X 48" D
X 91" H each bolted together and mounted on a common floor
channel. Sheet steel not less than 1/8" will be used for
fabrication. Hinged front doors with continuous hinges and
removable back and side panels will be used. All operating
controls, instruments, lamps, etc., shall be flush mounted on
the hinged front doors and be externally visible and operable.
All equipment shall be mounted in the cabinet in such a manner
that each item may be separately removed from the front of the
cabinet and replaced without interference -to or removal of
other equipment or connections. The cabinets shall include
all necessary breakers, breaker controls, relays, timérs,
resi;tors, transformers, rectifiers, switches, pushbuttons,
lamps, instruments, etc. to control the switchgear as specified
in the attachments. All external connections shall terminate
at ﬁerﬁinal blocks or breaker lugs. Space shall be provided
for top or bottom entrance of all power and control wiring.

All aprts shall be accessible from the front and rear.
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4., GENERAL REQUIREMENT

4.1 General - The units shall be assembled by a firm
regularly engaged in the manufacturing of’powerigwitchgear,
The bidder shall submit with his bid, iéformation as ogtlined
under 4.1.1 below. BIDS UNACCOMPANIED BY SUCH DATA will be
rejected, Only items manufactured by the approved manufact-
urers as listed herein will be used. No prototype or non-

standard items will be used. All equipment and devices must

— P e

be in common use and have spare parts readily availabié: The
equipment described in the bid informéﬁion will be evaluated
for compliance with the specification on the information sub-
mitted, ‘and if found not to comply with the requirements of
the specifications will be rejected. 1In event of conflict
between the offeror's literature and this specification dis-
covered after award, this specification will control and
establish the contract requirement.

4.1.1 Descriptive Literature - Catalog data, sketches,

and other pertinent information required to show the general
arrangement and -adequacy of the equipment shall be submitted
»with the bid. If the bidder submits drawings énd/or standard -
published descriptive data of his product with the intention
of making modifications to meet the requirements of the speci-
fication, the proposed changes shall be fully described in

the submittal.
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5. MATERJALS AND WORKMANSHIP

5.1 General - All materials and parts comprising each
unit shall be new, of current manufacture, and of high grade
free from all defect and imperfections. Workmanship shall
be in accordance with good modern industrial practices. The

contractor shall furnish to the contracting officer for his

- approval a list of the manufacturers of all machinery and

other equipment which he contemplates using in his work.
Equipment, material and articles installed or used without

such approval shall be at the risk of subsequent rejection.

5.2 Protection Against Corrosion - All exposed items
such as bolts, screws, nuts, washers, and other small parts
shall be of an approved corrosion resisting material, or
shall be suitably treated to resist corrosion.

5.2.1 Corrosion Resistant Treatment - A uniform coat-

ing of sufficient thickness of cadeum, chromlum, copper, nickel,
silver, or zinc is approved corrosion resistlng treatment.

5.3 Dissimilar Metals - Contact between dissimilar- metals~ —

which would cause deterioration of parts by galvanic corrosion
shall be avoided wherever practicable.

5.4 Threaded Parts - All screw'fhreads shall be in

accordance with the National Bureau of Standards Handbook
H. 28. - |

5.5 Drawings - The contractor shall furnish the contracting
officer or his agent, a complete set of reproducible drawings
not larger than 24" x 36" within 60 days after award of the |

contract of the following:
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Overall dimensions including foundation plan,
cable entrance location, and location of all
instruments and devices mounted on front panels.

Schematic AC and DC diagrams including single
line schematic.

Wiring diagramsiincluding the location of all
external connection points and interconnecting
wiring. ' o

Vo ' Interconnecting diagrams to be coordinated

with drawings of generating equipment which
o " 'will be supplied the contractor.

6. OPERATIONAL REQUIREMENTS

6.1 Sequence of Operation - Each unit will be designed

to operate in accordancé'vwith the attached séquence of operation

-
<

and single line drawing:'‘ |
6.2 Wiring - All control wiring will be MIL Spec. W-76B,

Type HW-CLl4(30)U, 600 volt-in&&lTation. All conductors will

be identified between connéction points and so referenced on

drawings. Markers shall be Mylar construction rated at 1309°C.

Pressure type lugs will be usedlwhi&h grip the insulation as

well as the conductor of the wiFe. No solder connections will —

be used. Conductors used to span hingedwﬁanelé shall be 41

strand extra flexible wire.

6.3 Instruments - All instfuments shall be of the semi-

flush mounted 4 1/2" square with 250 degree normal scale
designed specifically for switchgear use. Instruments shall
have an accuracy of 1 percent of full scale value. Moving

‘elements shall be provided with zero adjustments readily
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accessible from the front of the instrument without dis-
assembly. All instruments shall be designed for the voltage
and frequency specified, and shall be calibrated for the
intended purpose and contain non-glare glass., Scale divisions

shall be such as to facilitate rapid, accurate readings.

6.3.1 Acceptable Manufacturers - Only Westinghouse or
General Electric equivalent switchboard meters will be used.
Taut band suspension designed meters will be used wherever

possible.

6.4 Instrument Transformers - Instrument transformers
shall be indoor type designed and maﬁufacturéd‘By the maker
of the instrument with which they are to be used and will be
constructed in accordance with ASA standards for instrument
transformers, pub. No. C57-13. Mechanical and electrical
ratings shall be coordinated with other apparatus in the switch-
gear in accordance with NEMA Standards for Power Switchgear
Assemblies, publication No. SG-5. - « . | . : i
6.5 Controls =~ Cpntrols such as pushbuttons, éwitches, |
relays, timers, lampholders, etc. will be manufactured by
one or more of the following manufacturers. . : - ?
Cutler Hammer . ... . . - .

Westinghouéé

General Electric
Potter Brumfield
‘Allen Bradley
. Dialco
Amphenol

AR
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All lamps will have push to test feature and control
relays will be totally enclosed.

6.6 Control Source - The operating power for the control

of all relays, lamps, and breakers will be from a nickel cad-
mium battery bénk which will be considered part of the switch-
gear and contain all necessary charging/floating equipment to
maintain the batteries at full capacity. This battery bank
shall have a life expectancy of at least five years. In
addition to control operation, the battery bank must have
additional capacity to operate 3 ea. 50 watt lamps for switch-
gear lighting.

6.7 Circuit Breakers - Circuit breakers shall be ambient

temperature compensated. Distribution breakers shall conform
to NEMA Standard AB-1 and be provided with suitable lugs to
receive load feeder cables. Generator, incoming commercial
power, and bus tie breakers will be Westinghouse type DB
electrically controlled and will use the manufacturers draw-
out cells or aésemblies and other accessory equipment.

6.8 Bus - The bus system w1ll consist of 98% or higher
conduct1v1ty bare copper, sllver plated rated 1n accordance
w1th the attached sequence of operatlon.

7. NAMEPLATES -

Nameplates shall be provided for idéntification of all
control switch functions, instrumenté meters, breakers, and
relays;- Nameplates shall be of lamlnated plastlc with engra-

ved white letters on a black backg:ound attached w1th screws,

N
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8. FINISH

All metal surfaces forming a part of the Switchgear
will be cleaned, treated and painted with a rust re51st1ng
Primer coat to provide a bond between theﬁﬁalnt and -the
metal surface. Following the application of the primer
coat, the switchgear shall be given a finish coat of Fed,
Spec. 595 Color 26176 gloss grey. Surfaces will be finished
by the spray method.
9. MANUFACTURER'S NAMEPLATES

Orlglnal manufacturer § nameplates or identifying tags
will not be altered or removed.
10. FACTORY TESTS AND INSPECTION

The following tests shall be conducted at the contract-
or's plant and three certified copies of the test report
shall be furnished to the inspecting officer. 1If the tests
meet all requirements of the specification the units so
tested will be approved for shipment. The contracting
officer shall be notified of readiness for inspecting at
least 10 days prior to the time of testing. All féctory
testing and inspecting to aésure satisfactory operation of
the units shall be witnessed by an authorized representative
of the contracting officer. The manufacturer shall provide
all necessary equipment, labor and instruments to perform
the tests. Inspections may be conducted throﬁghout.

fabrication of the units to confirm that the highest quality

Approved For Release 2000/06/06 : CIA-RDP78-06505A000400010003-9
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of workmanship has been maintained and that all conditions
of the specification are being met. The contractor shall
submit for approval a complete testing procedure to be
conducted on the units prior to beginning factory tests.
The Government reserves the right to witness all tests

C— m—— DR

unless waived in writing,

10.1 Preliminary Tests = All units will be given in- -
dividual tests where applicable to assure satisfactory
operation of components.

10.2 Dielectric Tests - The main circuits shall be

given a dielectric test of 2200 volts for one minute be-
tween live parts and ground and between opposite polarities.
The wiring of the control circuits shall be glven a diel-
ectric test of 1500 volts for one minute between live parts

and ground.

10.3 Operational Tests - The complete sw1tchgear

including remote panel and dummy load, shall be tested for
operation under simulated service conditions to assure
satisfactory operation of all controls and devices.

10.4 Additional Tests - Additional tests as considered L

~necessary to determine the operation and adequacy of the units
to meet the specificetions may be requlred Such tests
will be determined by the inspecting offlcer. _ — ‘
11. INSTALLATION REQUIREMENTS - L

Installation of each unit W111 be by others in accordance y

Apbroved For Release 2000/06/06 : CIA-RDP78-06505A000400010003-9
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with construction drawings. The contractor is required
to furnish information for proper installation. Note Para
5.5.
12. PACKING AND CRATING

Unless otherwise noted in the invitations for bids,
all equipment shall be packed in accordance with the stand-
ard practice for domestic shipment via common carrier.
13. INSTRUCTION BOOK AND PARTS LIST

The contractor shall furnish four, contracting officer
approved, instruction books per unit. Two books shall be
included with each unit and two copies given to the inspect-
ing officer. The installation instructions shall be bound
into book form and give all the necessary information to
put the unit into operation. The book shall also contain
a complete section relative to alignment and calibration
of all relays, breakers, timers and”ogher cdntrols and hints
-on servicing which might be of value to electricians.
Complete instructions will also be included for the procedure
for disassembling and reassembling all parts which require
removal for initial installation or during routine main-
tenance. This book shall show the original manufactures
paré numbers in addition to any numbers which the contractor
may also assign. All items and components will be covered
by the manufacturers standard printed illustrative bulletins.

Usually such bulletins cover all parts of a series of which

¢
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the accessory is a part, therefore, it will be necessary
for the contractor to prefix such bulletine with a list

of only those parts which comprise the accessory furnished,
Complete nameplate data shall be given for all equipment
having nameplates.

13.1 Arrangements -~ The instruction book shall be

arranged in the following order:

a., Front Cover - The front cover shall contain
essentially the manufacturers description and‘model number.

b. Table of Contents

c¢. Pertinent Data - This shall consist essentially
of the nameplates data of all major equipment.

d. TIllustrations - This will consist of photo-
graphs, minimum size 4" x 5" and illustrative drawings.

€. General Description - This paragraph shall
contain a brief description of the equipment as a whole,
including the general mechanical construction and the
basic principals upon which the units operate.

| f. 1Installation - The text should cover complete

installation instructions apd procedurgs. .

g&. Theory of Operation‘—‘Ihe text of ;hislseptiop
shallicpver the description of_the circuits andndescribe
how they work. (Sequence of Operatibn)

h. Maintenance and Overhaul - This section  shall

~include all information necessary to permit technicians té'

! < S C : T
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locate troubles, perform maintenance and make adjustments,
i. Parts List - This section shall contain a
complete list of parts with the original manufacturer's
part number as well as any numbers assigned by the contractor.
Jj. Drawings - Include a complete set of drewings,
ref. para. 5.5, . _ )
k. Guarantee.- The contractual guarantee clause
covering the equipment shall be incorporated.
1l4. SPARE PARTS

The contractor will supply a 100% set of spare fuses

and pilot lamps. If more that six control relays are used

of one specific type a spare relay will be provided.
15. ERRORS AND OMMISSIONS

The contractor will not be allowed to take advantage
of any errors or ommissions in the specification discovered
after award and full instructions will be given by the
contracting officer should‘any errors or ommissions be dis~
covered, o
16. GUARANTEE

All equipment shall be guetanteed against defective
materials, design and workmanship for a period of one year
from date of final acceptance, Upon recelpt of notlce from
the Government of failure of any part during the guarantee
period, the affected part cor parts shall be replaced
promptly with new parts by and at the expense of the
manufacturer. Return of the damaged_ltem will be at

the discretion of the contracting officer or his agent.

Approved For Release 2000/06/06 : CIA-RDP78-06505A000400010003-9
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ATTACHMENT TO SPECIFICATION 67-03
SYSTEM 01-67

1.0 DESCRIPTION

A multi bus system fed by commercial power, auto-start
diesel generators and facilities for adding an uninterrupted _
power supply (UPS) at a future date. A split local distribu=-
tion will be provided with a voltage regulator sgpplying the
technical bus. Incoming commercial power, generator and UPS
breakers will be electrically operated, interlocked, and
provided with all necessary controls to permit the unit to
function in accordance with the following sequence of opera-
tion and attached single line drawing. The commercial power
breaker to the UPS motor and the feeder breakers to the UPS.
panel will utilize the control power of the switchgear but
will be controlled by the UPS c1rcu1try. Opefatiqn voltagei

will be 120/208 3 ¢ 4 wire 50 cycle, All buss will be BOOA;

min capac1ty.
2.0 SEQUENCE OF OPERATION

2.1 Normal Operation

2.1.1 Commercial breakers closed toibbth buses.

2.1.2 Generator breakers open and auto-start

generators in stand-by condition.
2.2 Failure

2.2,1 1In event voltage on any phase or frequency

on a single phase falls below a pre-set adjustable level

Approved For Release 2000/06/06 : CIA-RDP78-06505A000400010003-9 -
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(90% dropout 95% pickup) and remains there for an adjuétable
period of time (0-10 sec), the commercial line breakers to
both buses will open and both generators.signalled to start.

2.2.2 The first generator that comes up to

frequency and voltage will close its breakers to the technical
bus, the second generator will then close its breaker to the

utility bus. . —

2.3 Return to Normal - Manual
2.3.1 Afﬁer the commercial power has returned to the

"Pre-set pick-up point and remains there for 0-30 min (adjust- =
able) a lamp will light on the switchgeaf and on the remote
panel. A momentary switch may then be depressed on the
switchboard or remote panel which will open the generator
breakers, close the commercial breakers to both buses, and
cause the generators to shut down.

2.4 Return to Normal - Automatic

2.4.1 After the commercial power has returned to A

the pre-set pick-up point and remairs there for 0~30 min

(adjustable) the generator breakers will be opened, the

commercial breakers to both buses will close, and the genera-

tor will be signalled to shut down.,

2.5 Manual Operation

A selector switch w111 incorporate a manual p051tion
which will permit the manual (electrLc) operation of the

commercial and generator breakers.

1

'Apprc;ved For Release 2000/06/06 : CIA-RDP78-06505A000400010003-9
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2.6 Interlock

Electric interlock will be provided on commercial,
generator, and the feed breakers to the UPS panel to prevent
closing commercial power with a generator or allowing the
UPS generator to be paralled with the bﬁs while the selector
switch is in automatic position. | - T
3.0 INSTRUMENTS AND CONTROLS

Consisting of but not limited to the following items.

Power Factor meter

Frequency meter 45-55 hz

Kilowatt hour demand meter with 15 min demand register

Ammeter 0-1000A

Ammeter switch 3 phase 5 pos. OFF-1-2-3-N

Voltmeter 0-300V

Voltmeter switch 3 phase 5 pos. OFF-1-2-3-N

Indicating light, commercial breaker position, green -

open, red - closed. ;

Indicating light, commercial power available, yellow. ,

Switch momentary, return to normal

Switch selector, return to riormal AUTOMATIC - MANUAL

Breaker, commercial to bus 1

Breaker, commercial te- bus 2
Breaker, commercial to UPS space and terminals less

breaker

'Voltage and frequency sensing controls

3.2 Generator

Approvéd For Release 2000/06/06 : CIA-RDP78-06505A000400010003-9 |
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Reverse power relay
Voltage and frequency sensing controls
Breakers, generators to bus 1
Breakers, generators to bus 2
Breakers, generators to dummy load
Indicating lamps, breaker positions red - closed,
green - open
Selector switch, control to include OFF - AUTO
Indicating lamp, engine running, blue
Battery charger and Nicad battery equipment

3.3 Regulator
Voltmeter, regulated output
Voltmeter switch, 3 phase 5 pos. OFF- "l=2=3~ N
Voltage adjust controls

4.0 DISTRIBUTION AND REGULATION
4.1 Voltage Regulator

A Superiof Elec Mod EMS62135Y voltage regulator
will be installed and made part of this switchgear. Power
from the technical bus will feed the regulator through a
breaker and the regulated output wiLl feed the technical

" load bus.
4.1.1 Regulator By-Pass
Provisions will be included to*by-pass the volt-

age regulator with suitable jumpers pr“bus tie straps which'
will be included. S ' T

4,2 Distribution

4.2.1 Utility Bus

Approved For Release 2000/06/06 : CIA-RDP78-06505A000400010003-9
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lea Breaker, moulded case 600A, 3 pole marked’
”A.C. Panel".
lea Space only, 600A frame
4.2.2 Tech, Bus
2ea Breaker, draw out type, 400A, 3 pole one

fed from Tech bus, one with lugs only for connection to UPS

“generator. Outputs bussed and lugs provided to feed No-

Break panel. Breakers electrically interlocked, with all
controls, indicating two NO and two NC auxiliary contacts
per breaker brought to terminal points for connection to
UPS switchgear,
6ea Breaker, 15A 3 pole moulded case, marked
"GEN ROOM CIRCUITS"
lea Breaker, 400A 3 pole moulded case, marked
"TECH PANEL" -
lea Breaker, space only
5.0 REMOTE PANEL -
A remote panel totally enclosed, surface mount will be
provided contalnlng the following items and be of the en-

closed type with su1tab1e terminals and conduit fittings

for connection to the main switchgear,

Frequency Meter 45-55 hz

Voltmeter 0-300V

Voltmeter switch, 3 phase 5 pos., OFF-1-2-3-N
Indicating light, commercial power available, yellow

Indicating light, generator running, blue

¥
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Indicating light, generator failuré, red

Indicating light, no-break failure, red

Indicating light, power breaker positioﬁ, green -

open, red - closed.

Alarm, engine failure with automatic silencing

after 30 sec and automatic reset, |

Switch, momentary, return to normal
6.0 LOAD BANK

A load bank for remote iocation will be provided and fed

from each generator with moulded case breakers in the switch-
gear, A resistive type, forced air cooled of 250 KW capacity
in 50 KW switched steps. Unit to be self-éontained, suitably

protected and designed for outdoor installation. a f L
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ATTACHMENT TO SPECIFICATION 6703
SYSTEM 02-67
1.0 DESCRIPTION-

A split bus system fed by commercial power and two 100KW
auto-start diesel generators to separate buses which will
hereafter be refered to as Bus # 1 and Bus # 2. Bus # 1
will be the preferred bus. Provisions will be incorporated for
adding a third 100KW generator, automatic synchronizing, and
load control at a future date. All wiring to be included in

.the switchgear shall permit these additions without exchanging
major components. Commercial power and generator breakers
will be electrically operatéed, interlocked, and provided
with ail necessary controls to permit the unit to function

in accordance with the following sequence of operation and
attached single line drawing. Operating voltage will be
220/380 3 phase 4 wire 50 cycle.

2.0 SEQUENCE OF OPERATION

2.1 Normal Operation

2.1.1 Commercial line brezkers closed to both
buses. ‘
| | 2,1.2 Generator breakers cpen and pre-selécted
autostart generators in stand-by condition.
2.2 Failure | |
2.2.1 1In the event voltage on aﬁy phase or frequency
on a single phase falls below a pre-set adjustable level (902 |

dropout 95% pickup) and remains there for an adjustable periocd

»
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of time (0-10sec), the coumercial line breakers to both
buses will open; the generators will be signallgd to
start and will close their breakers to the buses in accord-
ance with the position of the selector switch.
2.2.1.1 Gen 1 to Fus 1 and 2 posifion,
Gen 1 will start and close its breakers to Bus 1 and 2,
2.2.1.2 Gen 2 to bus 1 and 2,Gen 2 will
‘start and close its breakers to bus 1 and 2.
2.2.1.3 Gen 1 to bus 1 and Gen 2 to bus 2,
Gen 1 will start and close its breaker to bus 1. Gen 2 will
start and close its breaker to bus 2. ‘

2.2.1.4 Gen 1 to bus 2 and Gen 2 to bus 1,

Gen 1 will start and close its breaker to bus 2. Gen 2 will. .

start and close its breaker to bus 1. p —
2.2.1.5 Auto - synch, both generators will
start, automatically synchronize and close to both. buses.
2.2,2 Failure of a generator supplying bus 1

will cause its breaker to bus 1 to open, the remaining gen-

erator to start and/or open its bresker to bus 2 and close its

breaker to bus 1. Bus 2 will be left dienergized,

2.3 Return to Normal - Manual

2.3.1 After the pemmercial power:has returned
to the presest pick-up point and remains there for 0-30 min
(adjustable) a lamp will light on the switchgear and in the
remote panel. A momentary switch may then be dépressed on

the switchgear or remote panel which will open the generator

Approved For Release 2000/06/06 : CIA-RDP78‘-06505A0‘0Q4000.1000379
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breakers, close the commercial breakers to both buses and
cause the generators to shut down.,

2.4 Return to Normal - Automatic . .

2.4.1 After the commercial powef has returned
to the pre-set Pick-up point and remains there for 0-30 min
(adjustable), the generator breakerrs will open, the commer-~
cial breakers to both buses will close, and the generators
will be signaled to shut down., '

2,5 Manual Operation —_——— e

A selector switch will incorporate a manual

position which will permit the manuai (electric) operation
of the commercial and generator breakers.
2.6 Interlock .

Electric interlock will be provided between the
commercial and generator breakers to prevent the automatic
Paralleling of any generator with commercial power.

3.0 INSTRUMENTS AND CONTROLS
Consisting of but not limited to the following items.

3.1 Commercial Power

Power Factor meter ‘
Frequency meter 45-55 hz; -

| Kilowatt hour demand meter w1th 15 min demand
register |
Ammeter 0-1000A
Ammeter switch 3 phase 5 pos. OFF 1 2- 3-N
Voltmeter 0-500V

* Voltmoter switch 3 phase 5 pos. OFF-1-2-3-N

Approved For Release 2000/06/06 : QIA-RDP78-06505A0004Q00‘I:0093-9
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Indicating lights, commercial and generator
breaker positions, green - open, red - closed
Indiéating light, commercial power available,
yellow
Switch, momentary, return to normal
Switch, selector, return to normal. 2 pos.
AUTOMATIC - MANUAL
Breaker, commercial to bus 1
L Breaker, commercial to bus 2
Voltage and frequency sensing controls
3.2 Generator
Reverse power relay
Voltage and frequency sensing controls
Breaker, generators to bus 1
Breaker, generators to bus 2
Breaker, future gen to bus 1, space and terminals
onlj |
Breaker, future gen to bus 2, space and terminals
only |
Indicating lamps, breaker position, red - élosed,

green - open

N I v,

Indicating lamp, engine running, blue
Indicating lamp, engine failure, red
Selector switch, control, to include OFF-MANUAL

1-2, 1-3, 2-3 B

-

ar
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Battery charger and Nickel Cadmium battery
equipment
4.0 DISTIRIBUTION
4.1 Bus 1
lea 225A, 3 pole
lea 50A, 3 pole
2ea Space only 100A
4.2 Bus 2
2ea 175A, 3 pole
lea 100A, 3 pole
lea 50A, 3 pole
lea 304, 3 pole
2ea Space 100A, 3 pole
2ea Space 30A, 3 pole
5.0 REMOTE PANEL
A remote panel totally enclosed, surface mount will be
provided containing the following items end-bo—sf—theo—enalosed
eype with suitable terminals and conduit fittings for connect~
ion to the main switchgear,
| Frequéncy meter 45-55 hz
Voltmeter 0-500V
Voltmeter switch 3 phase 10 Pos. bus 1
(OFF-1-2-3-N) bus 2 (OFF-1-2-3-N)
Indicating light, commercial power available, yellow
Indicating light, generator running, blue

Indicating light, generator failure, red

. Approved For Release 2000/06/06 : CIA-R'DP7'$-06‘505AQ0.04('J(‘)01_0003-9
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Indicating lights, generator and commercial power
breaker position, red - closed, green - open
Alarm, engine failure with silencing after 30 sec
with automatic reset.
Switch, momentary, return to normal
__6.0 LOAD BANK
A load bank for remote location will be provided and-
fed from each generator with moulded case breakers in the
switchgear. A resistive type, forced air cooled unit of
250KW capacity in 50KW switched steps will be used. Unit
to be self contained suitably protected and designed for

outdoor installation.

Approved For Release 2000/06/06 : CIA-RDP78-06505A000400010003-9
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ATTACHMENT TO SPECIFICATION 6703
SYSTEM 03-67

1.0 DESCRIPTION

A split bus system fed by commercial power and two 250
KW auto-start diesel generators ﬁith provisions for adding
a third unit at a later date. Commercial power and gener-
ator breakers will be electrically operated, interlocked;
and provided with all necessary controls to permit the unit
to function in accordance with the following sequence of
operation and single line drawing. Incoming commercial
and generator power will be 230 Volt 3 phase delta 60 cycle,
A self contained 150 KVA dry transformer will be fed from
the delta bus to a separate 120/208 three phase four wire
distribution bus. | |
2.0 SEQUENCE OF OPERATION

2,1 Normal Operation

2.1.1 Commercial line breaker closed to bus;

2.1.2 Generator breakers open and ﬁre-selected auto-
start generator in stand-by condition.

2,2 Failure

2.2.1 1In the event voltage on any phase, or frequency
on a éingle phase, falls below a pre-set level {90% dropout
95% pickup) and remains there for an adjustable period of

time (0-10 sec), the commercial power breaker w-!l
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open; the generator signalled to start and its breaker
closed onto the bus as soon as it reaches operating
speed and voltage,

2.2.2 Failure of the pre~selected generator to
start or subsequent failure will cause its breaker to
open and the remaining generator signalled to start and
close its breaker to the bus provided its control switch
is in the "AUTOMATIC" position.

2.3 Return to Normal - Manual

2.3.1 After the commercial power has returned to
the pre-set pick-up point and remains there for 0-60min ——
(édjustable) a lamp ; will light on the switchgear and
rémote panel. A momentary switch may then be depressed’
on the switchgear or remote panel which will open the gen-
erator breaker, close the commercial breaker and signal
the generator to shut down. : -, |

2.4 Return to Normal - Automatic

2.4.1 After the commercial power has.returned to
the pre-set pick-up point and remains there for 0-60 min
(adjustable), the generator breaker will open, the comm-
ercial breaker close and the generator signalled to shut
down.

2.5 Mahual Operation - A selector switch will in-

corpcerate a manual position which will permit the manual
. (electric) operation of the commercial and generator
breakers.
2.6 Interlock - Electric interlock will be provided

‘between the commercial and generator breakers to prevent

Approved For Release 2000/06/06 : CIA-R[2378-06505A000400010003-9
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the automatic paralleling of any generator with commercial
power.,
3.0 INSTRUMENTS AND CONTROLS

Consisting of but not limited to-the following items.

3.1 Commercial Power

Power Factor meter
Frequency meter 55-65 cps.
Kilowatt hour demand meter with 15 min. demand
register
Ammeter 0~1600 A
Ammeter switch 30 4 pos, OFF-1-2-3
Voltmeter 0-300V
Voltmeter switch, 3¢ 4 pos, OFF-1-2-3
Indicating lights, commercial breaker position,
red - closed, green - open
Indicating light, commercial power available, yellow
Indicating lights, ground fault, white T
Switch, momentary, return to normal
Switch, selector, return to normal, 2 pos, Automatic-
Manual
Voltage and frequency sensing controls
Breaker, commercial to bus, 1600A
3.2 Generator
Reverse power relays
Voltage and frequency sensing controls
Breaker; generator 1 to bus 16OOA

Breaker, generator 2 to bus 1600A

Approved For Release 2000/06/06 : CIA-R@E78-06505AOQ0400010003-9

o b




A[;proved For Releasé+£000/06/06 : CIA-RDP78-06505A000408030003-9

Breaker, generator 3 to bus, space and terminals only,
less breaker
Breaker generator to load bank, moulded case — T
Indicating light, breaker positién, red - closed,
green - open
Indicating light, generatér running, blue
Indicating light, engine failure, red
Selector switch, to include OFF-MANUAL, 1-2-3,
2-3-1, 3-1-2
Battery charger and Nickel Cadmium battery equipment
4.0 TRANSFORMER
A 150 KVA 3¢ dry type transformer will be installed as
part of the switchgear. Primary will be connected to a
" moulded case breaker on the 3¢ 3W distribution section. The
120/208 3¢ 4W secondary will be connected to the 4 wire
distribution section.
5.0 DISTRIBUTION
5.1 240 Volt Delta

Breaker, MA frame 400A 3 pole 6 ea

Breaker, MA frame 3 pole space 6niy 2 ea o
Breaker, MA frame 300A, 3 pole witﬁ‘undervoltage
trip 1 ea o Y

5.2 120/208 Wye
Breaker, KA frame 200A, 3 pole 2 ea

Breaker, KA frame 150A, 3 pole 2 ea
Breaker, E frame 50A, 3 pole 6 ea

-4-
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Breaker, KA frame, 3 pole, space only 2 ea
Breakef, E frame, 3 pole, space only 2 ea
6.0 REMOTE PANEL
A remote panel, totally enclosed aﬁd surface mount will
be provided containing the following items with suitable
terminals and conduit fittings for connection to the main
switchgear,
Frequency meter 45-55 cps
Voltmeter 0-300V
Voltmeter switch 3 phase 9 pos.,
Delta (OFF-1-2-3) WYE (0FF-1-2-3-N)
Indicating light, commercial power available, yellow
Indicating light, generator runniﬁg, blue | |
Indicating light, generator failure, red
Indicating lights, génerator and commercial breaier
position, red - closed, green - opeh
Alarm, engine failure with silencing after 30 sec.
Switch, momentary, return to normal
7.0 LOAD BANK '
A load bank for remote location will be provided and fed
from each generator with moulded case breakers in the switch-
gear. A resistive type, forced air cooled of 250 KW capacity

in 50 KW switched steps will be used, Unlt w1ll be self con-

tained, suitably protected and de51gned for outdoor installation.

-

-5-
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SPECIFICATION NO. 6802
1 August 1968
Specifications for 250KW Diesel

Driven Generator Unit

!
< 8 Nov 8
NOW BEING PROCURED FOR - TRANSMITTER.

PROCUREMENT CONTRACT HAS BEEN AWARDED,
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SPECIFICATIONS FOR DIESEL DRIVEN
GENERATOR UNIT

1. SCOPE

1.1 This specification covers a dlesel driven generator
set which will be utilized to provide power in the event of

failure of commercial power.

2.  APPLICABLE PUBLICATIONS
2.1 The following documents of the issue in effect on
date of invitation for bids or request for proposal from a

‘Part of thls specification to the extent specified herein.

SPECIFICATIONS
MIL-B-131 - Barrier material, waterproof,
o . ' flexible heat-sealable
(H”" ; o 'MIL-P-116 Preservatlions, methods of
MIL-I~-16910 : Interference measurements,
Radio methods and 1limits 114
kilocycles to 100 megacycles
MIL-W-76B Wire
2.2 Other Publications - The following documents from
& part of this specification to the extent specified herein. -
' Unless otherwise Indicated, the issue in effect on date of
invitation for bids-or request fcr proposal shall apply.
. ‘ -1-
-
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AMERICAN STANDARDS ASSOCIATION

€39.1 i Instruments
C50.1 ' Synchronous machines
C37.19 - Power Switchgear

" C57.13 Instrument Transformers

NATIONAL BUREAU OF STANDARDS
H-28 Screw Threads

NEMA STANDARDS

MD #1 Motor and Generators
Bl #1 Instruments

WC #1 Wires

SG 5-1959 ! Assemblies, power

3. GENERAL DESCRIPTION

6802

3.1 Each set shall consist essentially of an AC generator,

diesel engine and englne control mounted on a channel base.

| Capacity and operating characteristics shall be as specified

herein. The set shall be complete, including engine starting

control, generator control and all auxiliary equipment and
controls. Each set shall include but not be 1imited to, the
following items:
"a.;gLiquid cooled diesel
b. Engine silencer and piping
¢. Generator and exciter
d. Steel base

e. Engine ihstrument panel

- . oo |
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f. .Engine starting controls (auto-start)
8. Generator control unit
All rotating equipment of each set including diesel

engine,‘couplins. and senerater shall be mounted and carem
fully aligned on a rigld structural steel base capable of
sepporting all components and permitting handling and 1ift-
ing into position without affecting the alignment of the
equipment. Al1l parts of the sets shall be readily accessible
for operation, routine servicing, periodic malntenance, and

repair. Servicing and periodic maintenance shall 1n general

" be capable of accomplishment with conventlonal engine mechanics

and electricians tools and test equlpment. Replacement and

to other elements.

y, GENERAL REQUIREMENTS
.1 General - The unit, complete with controls shall be

assembled by a firm regularly engaged in the manufacturing orf

. génerator sets. The bidder shall submit with his bid, in-

formation as outlined under &, 1.1 below. BIDS UNACCOMPANIED

" BY SUCH DATA WILL BE REJECTED. No prototype on non-standard

ltems will be used. All equipment and deviees must be in

common use and have Spare parts readily available, The

- equipment described iIn the bid information willl be evaluated

for compliance with the Specification on the information

submitted and 1f found not to conply with the requirements

Approved For Release 2000/06/06 : CIA-RDP?B—96505A00.0400019003-9
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of the specifications wlill be rejected. 1In event of con-
flict between offeror's literature and this specification
discovered after award, this specification will control
and estabiish the contract requirement.

1.1 Descriptive Literature - Catalogue data, sketches;

and other pertinent information required to show thevgeneral
arrangement and adequacy of the equipment shall.be submitted
with the bid. If the bidder submita drawings and/or standard
published descriptive data of his product with the intention

- ., of making modifications to meet the requirements of the
specification, the proposed changes shall be fully described
'in the submittal.

4.2 Specified Equipment - Proposed equipment shall

o : include the following specified items:
4 | ‘ Dlesel Engine
Alternator
Voltage Regulator
Englne Governor

b.3 Egquipment Not Included - The manufacturer will not

be required to supply the following items.
Fuel tanks and Piping beyond unit.
.Foundation bolts

5. MATERIALS AND WORKMANSHIP
5.1 General - A1l materials and parts comprising the set

8hall be new of current manufacture, and of high grade free

{

L - | - -l
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from all defects and imperfections. Workmanshilp shall be in
accordance with good modern industrial practices. The con-
tractor shall furnish to the contracting officer for his
approval a list of the manufacturers of all machiner& and
other equipment which he contemplates using in his work.
Equipment, material and articles installed or used without
such approval shall be at the risk of subsequent rejection.

5.2 Protection Against Corrosion - All exposed 1tems

such as'bolts, screws, nuts, washers, and other small parts
shall be of an approved corrosion resisting material, or
shall be sultably treated to resist corrosion.

- 5.2.1 Corrosion Resistant Treatment - A uniform coating

of sufficlent thickness of cadmiun, chromium, copper, nickel,
sllver, or zinc is approved cofrosion resisting treatment.

5.3 Dissimiliar Metals - Contact between dissimiliar

metals which would cause deterioration of parts by galvanic
corrosilon shall be avoided wherever practicable.

5.4 Threaded Parts - All screw threéds shall be in

accordance with the Nétional Bureau of Standards Handbook
H.28.

505 Drawings - The contractor shall furnish the contract;
ing officer or his agent, a complete set of reproducible
drawings not larger than 24" x 36" within 60 days affer award
of contract of the following:

5.5.1 Rotating equipment and diesel engine on its base

showing the outline of the unit; overall dimensions; base
: ] . o -

-5-
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| mounting plan, Including isolators; and the location and
size of all external electrical connectlons, fuel oill
conneétions, lube oil and coolant drains, and exhaust
connections. 4 H

5.5;2 Outline dimensions of the control panels, con-
duit'iocations, location of éontrols, instruments, and
terminal blocks, properly ldentified for connection of
interconnection wiriﬂg. |

5.5.3 Outline dimensions of the exhaust muffler and
flexible connection.

5.5.4 Wiring diagrams including a schematic wiring
dlagram of the complete system showing the interconnecting
wiring and terminal/boints between equipment. All drawings
shall include a legend to fully describe all symbols used.

5.6 Safety - All exposed parts that operate at extremely
high temperature or that are energized electrically, and all
rotating or reciprocating parts that are of such nature or so
located to become a hazard to operating personnel shall be
insulated, fully enclosed, or properly guarded. Engine parts
such as starting sheaves or exhaust manifolds shall be located
insofar as it is practicable to minimize hazard to operating
personnel. Such location or construction shall in no way
impair the function of these components.

5.7 Vibration and Critical Speed - Each set shall be

mounted on vibration isolators, between base and floor slab.

The 1solators shall reduce the vibration_trahsmittéd to the -

-6~
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adjacent floor slab to a maximum'of'0;0015 inch total ampli-
tude throughout the frequency range down to 66 cps during

all phases of‘operation of the set. The ccntractor shall
submit certified'test data to the contracting officer or his
agent and_guarantee that the isolators furnished with the

set reduce the vibration to or below the limits specified
herein, The isolators will be secured to the floor by others
in a2 manner prescribed by the contractor and detalled under

paragraph 5.5.

6. OPERATIONAL REQUIREMENTS

6.1 Rating - The unit will be rated and guaranteed to
deliver 200 KW at 1500 RPM .8 power factor lagging continuously
wlth relative humidity of 20% and at an ambient temperature of
120°F at sea level, or at 70°F at an altitude of 8000 feet.
The alternator will be three phase, twelve wire 50/60 cycle
and be wired at delivery for 120/208 volts 60 cycle. Provisions
and accompanying data will be Supplied to allow the unit to
operate on the followlng additional voltages with wiring changes
only. 220/380, 277/480 and 240 delta.

6.2 Performance - At any constant load, .8 P.F. lagging, .

from no load to full load the voLtage will remain within M
3/4% rated voltage. Upon addition or rejection of full load
the voltage will not rige or dip over 103%. Recovery time to

the first cross over will be less than 1/2 second.

6.3 Engine Requirements - The dlesel engine shall be
a Detrolt Diesel Model' 12V-71N utilizing dual o1l and fuel

Approved For Release 2000/06/06 :'CIA-RDP78e06505A000400010003-9
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filters and primary fuel strainer. Engine exhaust manifold

wlll be of the end outlet type.

6.3.1 Starting Systems - Each engline shall be equipped
with a 24 volt D.C. starting system consisting of starter
motor, battery, contactors, cables, and all controls necessary
for the specified operation. The battery will be of the
lead-acid industrial type specifically designed for diesel
startipg service having a minimum capaclty of 200 amp/hours
at the 8 hour rate to a cell voltage of 1175V. Batteries will
be shipped dry charged and the electrolyte packed separately
in accordancé with the Supplementary packing specifications.

- 6.3.1.1 Battery Charger - A battery charger .specifically

designed to charge and continuously float the batteries will
_be provided. Inbut voltage will be 115/230V 50/60 cycle and
will be from two sources with automatic transfer within the
charger to an emergency source. The enmergency source will |
be from the output of the alternator and suiltable connectlon ”
points will be provided in the generator control cabinet.
Charger will be suitably protected to prevent damage to the
charger or cause its breaker to trip during engine cranking.-
Charger will be rated at maximum output of 15 amp. A dual
scale ammeter will be provided to read both'high and float
rate of charge. A momentary switch may be utilized to read
the low rate. The float rate will be édjustable. The charger
will be designed for wéll mounting. La Marche Mbd. ALO Dwg.
893A 1s acceptable. : t

-8-
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6.3.2 Automatic Start - Automatic starting controls shall

be furnished to start and stop the engine from the remote
control panel, generator control panel, or from a set of con-
tactS'w;thin a& typilcal automatic transfer switch, closing
to start, opening to stop.

‘:6.3.2.1 Engine Cranking Controls - Crank controls shall

provide for a one minute crank perliod or equivalent cycle
cranking. A speed sensing deviece shall automatically_dis-
connect the starting circuit when the engine has reached

- approximately 700 RPM. If the engine has not started at
the end of fhe starting program, the engine starting controls
shall be locked out and no further starting attempt shall be
permitted until the overcrank device has been manually reset.
A signal light shall be provided on the generator control panel
to Indicate this condition. Governor dump valves will be
utilized for engine shut-down.

6.3.2.2 Selector Switch - A selector switch shall be in-

corporated in the automatic start controls. It shall include
an "OFF" position that prevents starting of the engine; a
"manual" position that permits the engine to be started at
the enginé by the pﬁshbutton on the engine‘control'panel
by-passing the auto contr&is; a "TEST" position which causes
the engine to start through the automatic controls; a "REMOTE/
AUTOMATIC" position which will allow the unit to be started
from the remote panel or by a set of contacts in an auto-
matic transfer switch‘having auxiliary‘contacts closing to
start and_obening to stop. | |
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6.3.3 Cooling - The engine cooling system shall be
a forced liquld cooled type employing a radlator and pusher
type.fan mouqted intergral with the unit. Radiator shalil
be of the fin and tube type or stacked corrugated sheet type
and constructed of copper. The radiator shall be of thé
slize énd capaclty as recommended by the engine manufacturer
to hold 75°F temperature differential and shall be provided
with frame and supports for mounting. Radiator shall be of
the pressure type incorporating a cap and filter. The
radiator cap shall be designed for pressure relief prior to
removal., The cooling system shall be capable of withstanding
a pressure of at least 20 PSI. A filter shall be installed
employing a replaceable element. The radlator fan shall be
protected by a strong grill or screen guard and ‘provisions
for attaching an external duct ghall be provided. ' The
radiator shall'incorporate a& tapped hole not less than 3/8"
NFT and shall be equipped with a drain cock at the 1owest
point.

6.3.4 Fuel System - The fuel system shall embody the
following 1tems counted on each éngine..

6.3.4.1 Fuel Pump - The engine fuel pump shall be of
the positive displacement_;ngine driven type and shall be
capable of supplying an adequate quantity of fuel from a

~clrculating tank.

6.3.4.2 a high lift‘engine driven pump shail be installed
with recirculating taqk and all necessary items to supply fuel

from a buried stbrage tank. This pump must be capable of

Approved For Release 2000/06/06 : CIA-RDPZ§_-@5505A000400010003—9
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lifting fuel from 10 feet below the floor level in which the
,generatbr 1s mounted and in sufficlent quantify to supply
the’engine at 120% rated capacity.

6.3.4.3 Priming Pump - A hand operated fuel 01l priming

pump shall be furnished and mounted adJacent to the fuel filters,
6 3.4.4 Fuel Filters - Fuel filtration, consisting of a

s8trainer and dual microfilters shall be installed in the supply
line from the recirculating tank.

6.3.5 Engine Governor - The engine governor shall be a

Woodward Mod. PS-G with external droop control and governor
control motor.

6.3.6 Engine Intake Air - The engine shall be equipped

with a dry type air/cleaner of suffi;ient capacity to permit
full output of the engine over prolonged periods of time
without excessive maintenance. The cleaner shall be mounted
integral with the engine and be one specifically recommended

by fhe engine manufacturer and be complete with all accessories

including supports. and restricted filter warning device.

6.3.7 Engine Wiring - Al1 engine control wiring will be
MIL Spec W-76B, type HW-C14(42)U, 600 volt insulation. A1l
cqnductors will be identified_between conmnection points and
80 referenced on drawings. Markers shail be of mylar con-
_struction rated at 130°c. Wiring to be enclosed in liquid
tight flexible conduit consisting of a galvanized steel core
with polyvinyl chloride cover. Terminations will be made into

liquid . tight boxes -and all connentions to devices will be

Approved For Release 2000/06/06 : CIA-RDP78-06505A000400010003-9v
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sealed liquld tight. Anaconda "Sealtite" type VA or

equivalent is acceptable.

6.3.9 Engine Mounted Instruments and Control - Means
shall be provided at the set tofstarf and stop the engilne
when the selector switch on the generator control cabinet
is in "MANUAL" position. In addition to engine controls,
the panel shall contain the followlng instruments graduated
as requlired below:

Instrument Requilrements

Lubricating oll pressure gauge Graduated to read direct in
: lbs. per sq. in. Meter size
3" flush mount. Danger zone

in red.

Coolant temperature gauge Graduated to read direct in
: degree F. Meter size 3",
flush mount.
Fuel pressure gauge Graduated to read direct in
: lbs. per sq. in. Danger zone
in red. 3" size, flush mount.

Tachometer, electric _ Graduated to read direct in
R.P.M,

The panel shall be shock mounted for the purpose of reducing
the vibration to a value which will not cause damage or
unnecessary wear to the instruments.

6.3.10 Engine Safety Controls - The engine shall be

equipped with the following automatic safety devices and
~alarms.

6.3.10.1 011l Pressure Alarm - A lubricating oll pressure

switch shall 1light a lamp and ring an alarm on the generator

control cablinet and remote panel on the approach of dangerously

-12-
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low o1l pressure. In event of dangerously low oil pressure,
& switch shall shut the engine down and open generator

breaker.

6.3.10.2 High Coolant Tenmperaturs Alarm - A high jacket

water alarm switch shall operate to light a lamp and ring an
alarm on the generator control cabinet and remote panel on
the approach of high jacket water temperature. In event of
dangerously high coolant temperature the switch shall shut
- the engine down ang open the generator breaker.

6.3.10.3 Overspeed Alarm - The engine shall be equlpped

with an overspeed device which will shut the engine down in
the event the Speed exceeds 2050 RPM., sound an alarm and
light a lamp on the ‘generator control cabinet and remote panel
and open the generator breaker.

6.3.10.4 TLoss of Coolant - In the event of loss of

coolant the switch shall shut the engine down, sound an alarm,
light a lamp on the generator control cabinet and remote panel,‘
and open the generator breaker. Provisions will be incorporated
in this device to permit immediate restart of the engine after
shutdown with any load up to and including 110% full load.

6.3.11 Flexible Connection - Flexible metallic connections

of at least 18" long shall be furnished for the fuel oil
terminal points on the set where connections are to be made

to the building Plping system. Flexible connections shall
consist of bronze or stainless steel with annular corrugations,
pressure tight, and shall be fatigue resistant under flexure
.or vibration. Fittings to attach 172" copper tubing will pe

suppliled.

Approved For Release 2000/06/06 : CIA-RDP78- 06505A000400010003 9
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6.3.12 Base - The base shall be of the box type, con-
structed of structural steel and be rigid enough to insure
permanent alignment during handling and shipping. The base
shall be designed to permit the use of vibration isolators
as specified herein. The engine-alternator shall be directly
fasténed to the base. Base will contain lifting attachments
and be so arranged that when holsted, adequate clearance will
exlst between lifting slings and all exterior parts of the
set. A diagram showilng the 1lifting attachments and 1ifting
s 8lings shall be inscribed on a copper base alloy plate
=  securely fastened to the base wlth the lifting capacity of
each attachment and the required length and size of each
8ling cable marked thereon. A silhoﬁette of the generator
set showlng the center of gravity shall be included.
6.4 Generator - The generator will be a Delco Products
-Co. Mod. ES5340MB single bearing, drip proof, brushless, high
performance, 50/60 cyele rated rno less.than 250 KW at .8 PF ,
1800 RPM, 120/208; 220/380, 277/480, 240 delta, 3 phase 12 -
wire. Fungusvproof varnish will be used.

6.4.1 'Voltage Regulator - The voltage regulator will

be a Delco Products Co. three transistor temperature compen-
sated unit designed specifically for th; alternator under.
6.4, 1ncluding_cross current controls to permit parallel |
operation. A momentary field flashing switch shall be in-
corporated within the control cabinet to allow flashing the

¢ ' -14-
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_generator flelds. A protective diode will be Included to
prevent damaging the regulator from incorrect'battery pol-
arity._

6.5 Generator Control Cabtinet - The generator control

cabinet shall be of the totally enclosed free standing cabinet
‘type, self ventilating, fabricated of sheet steel Door hinge
will be of the continuous type.  The cabinet shall include all
necessary breakers, controls, relays, timers, resistors,
regulators, rectifiers, switches, lamps, pushbuttons, in-
struments, ete. to control the set as generally outlined. All
external connections, except power leads, shall terminate at
terminal blocks near the bottom rear of the cabinet. Power
leads may terminate at the circult breaker lugs. Space and
openings shall be provided for bottom entrance of all cables.
An interconnecting cable 25 ft. long neoprene covered, to
interconnect all control oircuits between the generator set
and the control cabinet, except the generator power and field
leads, will be supplied. Separate 25' generator power and
fleld leads will be supplied. A11 partsishall be accessible
from the front and rear of the cabinet. Control equipment .
shall conform to Underwriter's Laboratories Standard UL-508.
All lamps except synchronizing lamps will have push to test
feature and relays will be totally enclosed. The generator

control cabinet zhall consist of but not be limited to the

following instruments and devices.

.Control Switch ~ OFF-MAN- AUTO-TEST
Voltage regulator

Approved For Release 2000/06/06 : CIA-RDPZi—g§505A0004000-1 0003-9
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Voltage adjust rehostat
Droop adjust rehostat
Var Meter ‘
Voltmeter, 0-500V
Voltmeter switch, 5 pos. OFF-1-2-3-N
Ammeter Dual scale 0-500 & 0-1000 A w/switch
Ammeter switech, 5 pos. OFF-1-2-~3-N
Kilowatt meter 0-300 KW
Frequency meter U5-65 HZ
Synchroscope
Synchronizipg lamps
Synchronizing switch
Alarm wlith auto silencing after 15 secs.
Engline failure lamps
Emergency stop pushbutton
Running time meter 50 cycle 0-99999 hrs.
Running time meter 60 cycle 0-99999’hrs.
Switch running time meter selector 50 and 60 cycle
Switch, field flashing '
Convenlency outlet 20A duplex w/ground, fused
Pane; lamps and switch (24VDC)

.Go#ernor control raise-lower

j Main circuilt breaker

' 6.5.1 Wiring - All control wiring will be MIL Spec.
W-76B, type HW-Cl4(42)U, 600 volt insulation. All conductors
will be identified‘bthegn éonnection_points using mylar

-16-
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type markers and referenced on drawings. Color coding 1s
not required. Markers to match external connections will be
furnished for alil interconnecting wiring not supplied under
this contract. Wiring terminations wlll be made using
insulated pressure type lugs which grip the wire insulation -
@s well as the conductor. No solder connections will be
used.

6.5.2 Instruments - All instruments shall be of the

seml flush mounted 4 1/p" rectangular with 250 degree normal
Scale cbnforming to NEMA Standard EI-1. Instruments shall
have an accﬁracy of 1% of full scale. Moving elements shall
be provided'with’zero adjustments readily accessible from the
front of the instrument without disassembly. All instruments
shall be designed for the voltage and frequency specified,
and shall be calibrated for the intended purpose and contain

- non-glare glass. Scale divisions shall be such as to facilitate
rapid, accurate readings. Only Westinghouse, or the equivalent
General Electric switchboard meter willl be used. Taut band
suspension designed meters will be used wherever possible.

6.5.3 Control Source - The operating power for the

control of lamps and relays shall be from the engine starting

batteries.

6.5.4 Power Breaker - The main circuit breaker shall

be a three pole, moulded case rated at 600V with temperature
compensated thermal magnetic and shunt trip. Additional trip

elements will be provided for the voltages specified under

-17-
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6.1. Breaker will be provided with suitable lugs to receive
load feeder conductors.

6.5.5 Nameplates - Nameplates shall be provided for

identification af all aontrel awiliteh functionﬂ, instruments,

meters and relays.- Nameplates shall be of laminated plastic

'with engraved white letters on a black background, attached

by -screws.,

6.5. 6 Finlsh - All metal surfaces forming a part of
the control cabinet will be cleaned, treated and painted
with a rust resisting primer coat to provide a bond between
the paint and the metal surface. Following the application
of the primer coat, the cabinet shall be given a finish
coat of Fed. Speec. 595, Color 26176;gloss‘grey. Surface
shall be finished by the spray'method.

6.6 Remote control panel - A remote control panel of

the totally enclosed wall mouﬁting type will be supplied
under thils contract and wlll contain, but not be limited
to the following items.

Indicating lamp, engine failure, red

Alarm with automatic sllencing after 15 sec.

Indicating lamp, cbmmercial power avallable

Engine running lamp, yellow .

Remote start-stop switch

Frequency heter 45-65 cps

Voltmeter 0-500v

Voltmeter switch 10 pos. GEN (OFF-l 2— -N)
(COMM (OFF-1-2- -3=-N

Approved For Release 2000/06/06 : CIA-RDPT§=§5505A000400010003-9

EF IR



' Specification No. 6802
Approved For Release.ZOQOlOGlOG CIA-RDP78- 06505A000400%@3{ﬂ1gust 1968

Terminal points will be provided to facilitate the

interconnection between the remote panel and control cabinet,

7. FACTORY TEST AND INSPECTION
The following tests shall be conducted at the contractor's
Plant and three certified copies of the test report shall be
furnished to the inspecting officer. If the tests meet all
requirements of the speclification the units so tested will be
‘approved for shipment. The contracting officer shall be no-
tifled of readiness for inspection at least 10 days prior to
the time of testing. A1l factory testing andrinspecting to
assure satisfactory operation of the units shall be witnessed
by'an authorized representative of the contracting officer.
The manufacturer shell provide_allinecessary equlpment, labor
and instruments to perform the tests. Inspections may be
conducted throughout the fabrication of the units to confirm
that the highest quality of workmanshlp has been maintained
and that all conditions of the specification are being met.
The contractor shall submit for approval a complete testing
procedure to be conducted on the units prior to beginning
factory fests. The Government reserves the right to witness
all tests unless wailved in writing.

7.1 Preliminary Tests - All units will be given individual

‘tests where applicable to assure satisfactory operation of

components.

~

7.1.1 Generator Control and Remote Cabinet - After

assembly the generaton control and remote cabinet shall be

Approved For Release 2000/06/06 : CIA-RDP78-06505A000400010003-9
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tested for operation under simulated service conditions to
assure the accuracy of the wlring and functioning of the
equipment. The main eircuits shall be given a dielectric
test of 2200 volts for one minute between live parts and

. 8round and between opposite. The wilring of the control

4

circults shall be given a dielectric test of 1500 volts for

one mlnute between 1live parts and ground.

7.2 Operational Tests - All testing will be performed

at 1800 RPM, 60 cycle operation. Each set will be operated
for four hours at 50% rated capacity followed by two hours
at 1007 rated capacity followed by two hours at 1107 rated
capacity. 'The following data will be recorded at 30 min.
intervals; ambient temperature,_volﬁage, line current,
frequency, power factor, jacket water temperature, fuel

A pressure, oil pressure. Fuel o1l consumption will be
calculated in gal/hour for each load. The set shall operate
satisfactorily throughout the load test wilthout undue
vlibration, overheating, or distress and the voltage and

| frequency shall remain within tre specified limits. If any
stoppage is necessary the run test shali be repeated beginning
at the initial start-up point until an uninterrupted test run

is completed in accordance with these requirements.

7.2.1 Assumptilon Tests - The set will be required to
start automatically and assume full rated load as soon as
output voltage reaches rated value. Voltage and frequehcy

shall stabilize within 3 se€conds from apelication of load.
. ‘ p .

-20-
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7.2.2 Voltage Adjustments - The range of the voltage

regulator will be adjusted to assure a range of * 10% from
208 volts. Unit will be operated at both 1500 and 1800 RPM
for this test.

7:2.3 Automatlc & Remote Start - The automatic and

remote start facllity will be tested for proper operation.

7.2.4 Safety Controls - The operation of all safety

controls will be tested to assure proper operation.

| 7.2.5 BRun In - At the completion of the above test the
unit will be operated continuously for 36 hours at 90% full
rated load.

7.2.6 Additional Tests - Additlonal tests as considered
necessary to determine the operatioﬁ and adequacy of the unit
to meet the specification may be required. Such tests wiill
be determined by'the inspecting officer.

8. INSTALLATION REQUIREMENTS
Installation of the units will be by others in accordance
with construction drawings. The contractor 1s required to

furnish information for proper installation.

9; SPARE PARTS
The contractor wili supply spare ﬁarts necessary for
two years ﬁormal’operation (10 hours per month).' Engine
parts will be limited to preventative maintenance items
Such as fillters, stralners, belts, etc. A 106% stock of
1ampsland fuses will be supplied. The contractor. will sub-
‘ mit a list of all spare parts he contemplates. providing |

for approval.
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10. MANUFACTURER'S NAMEPLATES
Original manufacturer's nameplates or ldentifying tags

" will not be altered or removed.

11. INSTRUCTION BOOK AND PARTS LIST

. The contractor shall furhish slx, contracting officer
approved, instruction btooks per unit. Two books shall be
included with each generator set and four coples per set

_glven the inspecting officer. If this book 1s not avail- »

able, lnstallation instructions may be used untll the complete

and approved instruction book 1s available. Any temporary
‘installation instructions furnished must be replaced with a
copy of the comple;e and final instruction book as soon as
1t 1s available. fhe installation instructions shall be
bound into book form and,give‘all the necessary information
to put the set into operation. The book shall contain a
schematic and connection wiring diagram, pPiping connections,
starting instructions, alignment instruétions, voltage and
frequency adJustments, and interconnection dlagrams. These
books shall contain complete instructions on fhe maintenance
and operation of the set, a complete list of all parts,
outline drawings.giving: installatibn'dimensions, welght,
,fuél'consumptioh, location of all exterhal conneections such
as power lines, fuel lines, exhaust line, and control lines;
it shall contain photographs or drawings'illustrating the
parts Including the englne details. Each book shall contain
the fdllowing additidnal photographs: a 1éft side view and
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and right side view of the englne and generator, a front
view of the generator control cablnet and views of the
interior with the door open. These photographs shall bear
reference numbers which may be 1dentified by cross referefce
to the part 1ist. Accessories may be covered by manufacturer's
standard printed 1llustrative parts bulletin. Usually such
bulletins cover all parts of the series of which the accessory
1s a part, therefore, it will be necessary for the contractor
to prefix such bulletins with a 1ist of only those part which
comprise the accessory furnished on the set. The engine
manufacturers parts book must he coordinated to cover the
correct options and accessories as supplied by him on the
engine. Complete nameplate data shall be given for all
equipment having nameplates. The book shall also contain a
complete section relative to allgnment of al1l rotating equip-
ment and hints on servicing which might be of value-to
mechanics.l This should include a listing of parts which
require lubrication and servicing on a periodic basis, as
well as suggestlons to help in diagnosing and correcting
minor troubles which might develop. Complete instructions
wlll also be included for the procedure for disassembling

~and reassembling all parts which require removal for initial

- installation or during routine maintenance, Complete informa-
tion on adjustments, contact Pressure, dropout and pickup
voltage of relays, clearance fits and manufacturers wear

tolerances shall be included This book shall show the

. . _23_ -
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original manufacturers part numbers, in addition to any
numbers which the contractor may also assign.

11.1 Arrangement - The instfuction book shall be

arranged in the following order:

a. Front Cover - The front cover shall contain

essentially the manufacturer's description and model

number,

b. Table of Contents

¢. Pertinent Data - This shall consist essentlally

- ' of the'nameplates dafa of all major equipment.

d. Illustrations - This will consist of photo-

. graphs, min. size 4" 5", and illustrative drawings.

€. General Description - This paragraph shall

contain a brief description of the equipment as a whole,
‘including the general mechanical construction and the
basic principals upon which the set operates.

f. Installation - The text should cover complete

installation instructions and procedures.

'8+ Theory of Operation - The text of this section

'8hall cover the description of the circuits and describe
how they work. (Sequence of operation) '

h. Maintenance and Overhéul - This sectibn shall

include all Information necessary to permit technicians
.o locate troubles, perform maintenance and'make adjust-
ments, - |

1. Parts List - Thils section shall contain a

complete list of parts with the original manufacturer's

| Approved For Release 2000/06/06 : CIA-RDPJQip,6505A000400010093-9
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part number as well as any numbers asslgned by the
rcontractor.

J. Drawings - Include wiring dlagrams, etc.

k. _Guarantqg - The contractual guarantee clause

covering the equipment shall be incorporated.

12. PACKING AND CRATING
The bidder will submit a 3eparate proposal for packing

in accordance with the attached packing specifications.

13. ERRORS AND OMISSION

The cdntractor will not be allowed to take advantage
of any errors or omissions in the specifications discovered
after award and full instructions will be given by the con-

tracting officer should any errors or omissions be discovered.

14. GUARANTEE

All equipment shall be guaranteed against defective
materials, design and workmanship for a period of one year
from date ef final acceptance.. Upon receipt of notice from
the Government of failure of any part during the guarantee
period, the affected part or parts shall be replaced promptly:
wlth new parts by and at the expense‘of the manufacturer.
Return of the damaged item will be at the discretion of the

contracting officer or his agent.

7 b -2 ) -n
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